Laboratoire Mixte International

ENERGY

Joint International Laboratory

CLIMATE

NEXUS

WATER

AGRICULTURE

TCHANCEMENT Cllllﬂm‘f

Analysis of hydrological dynamics and hydropower generation in a

West African anthropized watershed in a context of climate change
KOUADIO K.C.A™123 AMOUSSOU E.4, COULIBALY T.J.H3, DIEDHIOU A.2>, COULIBALY H.S.J.P.123 DIDI S.R.123 SAVANE |.3

1 African Centre of Excellence on Climate Change, Biodiversity and Sustainable Development, Université Félix Houphouét Boigny, 22 B.P. 582 Abidjan 22
2 Laboratoire Mixte International Nexus (LMI NEXUS), Université Félix Houphouét Boigny, Bingerville, 22 BP 463 Abidjan 22 Cote d’lvoire

3 Laboratoire de Geosciences et Environnement (LGE), University Nangui Abrogoua (UNA), Coéte d’lvoire
4 Department of Geography and Territory Management (DGAT), Université de Parakou, Benin
5 IRD, CNRS, Grenoble INP, IGE, University Grenoble Alpes, Grenoble F-38000, France;
*Corresponding author

French National Research
Institute - Sustainable
Development

BACKGROUNDS

Hydropower dams are considered as real assets of socio-

economic development (Korkovelos et al. 2018). However, the
artificial water reservoirs formed by these dams are influenced
by hydrological variations, making difficult their rational
exploitation. Previous studies conducted by Amoussou (2010;
2012) in the Mono-Ahémeé-Couffo watershed have shown that
the availability of water resources is related to the spatio-
temporal variability of rainfall and to the flows varying at
monthly, seasonal and annual time scales.
In this context, it is important to understand how hydrological
variability modulates the flows in the basin and its potential
impacts on hydropower generation under climate change. This
paper aims to analyze the hydrological functioning of Bandama
watershed and to assess hydrological dynamics at the entrance
and the exit of the hydropower dam Kossou.

DATAAND METHODOLOGY

+ Data

» Daily weather data of 33 stations (1980-2013)

» Monthly precipitation data from three climate models of
CMIP5 and three climate models of CORDEX-AFRICA (1980-2050)

» Observed hydrometric data of 2 stations: Tortiya-aval (1980-
1996) and Kossou (1980-2013)

» Monthly data of hydropower generation of Kossou
hydropower plant (1980-2017)

+ Methods

» Characterization of the spatio-temporal variability of rainfall
in the watershed Inverse Distance Weighted (IDW) interpolation
method (Bartier and Keller 1996; Achilleos 2011)

» Detection of breaks and climatic variability Normality,
Buishand, Pettitt and Hubert tests (IRD-ORSTOM 1998; Paturel et
al. 1996; Servat et al. 1997, 1998; Traore et al. 2017);

Method of standardized anomalies on rainfall and streamflow
(Goula et al. 2006)

» Characterization of the streamflow variability calculation of
Flow Coeffcient (Mahé and Olivry 1995; Amoussou et al. 2012)

» Analysis of the evolution of hydropower generation at Kossou
in a context of climate change

RESULTS AND DISCUSSION
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+Breaks detection and climatic variability in the basin
The statistical tests detected breaks in stationarity with three sub-periods

+Evolution of hydropower generation at Kossou in
a context of climate change
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CONCLUSION AND PERSPECTIVES
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This study showed that there is a spatio-temporal variability
of rainfall in the basin from 1980 to 2013. This variability is as
well interannual, seasonal as monthly. The dry season is from
November to March and the wet season is from April to
October. There are breaks in series with three sub-periods.
There is also a variability of flow in Tortiya and Kossou. The dam
Kossou plays a role in reducing floods. The variability in rainfall
and flow will affect hydropower generation at Kossou dam from
2030 to 2050 under RCP 4.5 and 8.5. An improvement of this
work could be made by including the effect of
landuse/landcover.
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